Abstract: In the event of an emergency, head of the motorcycle has a split second to decide what to do defensive maneuver. The most common choice is the braking maneuver. Starting motorcycle braking is associated with the selection of additional brake, which uses a driver. It is here to choose to use the front brake, rear or both simultaneously. On the course of the braking process will also influence the type of surface on which the vehicle is moving, the smoothness and atmospheric conditions. Undoubtedly, to obtain high values of deceleration may contribute the appropriate tire pressure, or the load on the motorcycle. The tests conducted here show the influence of different factors on the proper functioning of the braking system and at the same time on the delay of the motorbike. Tests were carried out for sports motorbike.
Introduction
Every day on the roads around the world comes to accidents. Their incidence is affected by a number of factors. These may include factors depending on the person, the vehicle or environment. In an emergency situation, vehicle driver usually tries to avoid an accident by braking maneuver.
The vehicle braking system is designed to reduce the driving speed and stopping in a point specified by the driver. This system is also used to immobilize the vehicle during standstill. Due to active participation in the course of the driving it is classified as the active safety system. The loss of speed is done by braking, which is the process of having a huge impact on road safety. During braking accident forces acting on the vehicle have an opposite sense to the driving direction. This causes a reduction or complete dispersal of previously accumulated kinetic and potential energy of the vehicle. For direct production and changes in forced resistance movement of the vehicle are used devices called braking mechanisms [1, 2, 6, 7, 13, 15] .
The driver of the vehicle is an essential element affecting the safety of the road. The reactions are followed by optical observations. It should be noted that conscious reactions occur when objects are in the area of the sharp vision (observation time), are captured (capture time) and logically processed (information processing time). Then, as a result of impulses by using muscle action will be executed subconscious technical process (adaptation time). Subconscious reactions (programmed) can be worked out by training, reducing the time and the correct running. However, our observations and capture times are the same for most people [10, 11, 14, [17] [18] [19] .
Braking process of the vehicle consists of several phases. The first phase includes psychomotor time of the driver, and the delay time of the brake. Psychomotor time includes the time of perception, reaction time, and the time required by the driver to start the brake lever. Psychomotor time is in the range of 0.2 [s] to 1. 5 [s], depending on the abilities and skills of the driver. Important factors are also conditions while driving. Start-up time is counted from the moment of appearance the force actuating the brake to the time of deceleration. The impact on this time has technical efficiency of the braking system and the construction characteristics of the vehicle. The second phase includes the rise time of delay. It is measured from the moment of contact between the friction elements to achieve the maximum value of the intended delay. This value depends on the intensity of pressure that the driver exerts on the brake and the waveforms of transient processes in the system. This value depends on the intensity of pressure that the driver exerts on the brake and the waveforms of transient processes in the system. The next phase of braking, includes full braking performance until the vehicle stops. As the start time calculation is assumed the moment of action of the driver to the control system of brakes [10, 11, 14, [17] [18] [19] .
One of the types of vehicles involved in road accidents are motorcycle.
With the current increase of power and improvement of driving possibilities of motorcycles most important thing is the possibility of quick and safe stop. Currently, the motorcycle vehicles are dominated by the introduction of electronic trend, which is to effectively assist the driver in emergency situations. The main aim of designers is to reduce wheel slippage in this type of vehicles, because they are the ones next to the excessive speed the most common cause of accidents involving motorcyclists.
The value of derived delay in the braking process is used to evaluate the effectiveness of the brakes work. Knowledge of the braking deceleration frequently determines the possibility of a correct assessment of contributing to the road accident which occurred by its participants. Knowledge of this parameter is very important for the forensic experts analyzing traffic accidents [2, 11, 15, 17, 18, 19] .
The article presents the results of studies designed to measure the braking deceleration sports motorcycle. It was examined how the different factors affecting its value.
Description of the research
The object on which the research was carried out was a Japanese motorcycle Honda CB 600 F version Naked bike, commonly known as the Honda Hornet. It was produced in 2001 (figure 1). The measuring device has been installed on the fuel tank on a special rubber pads to soften the vibration during measurement. Then, the device was stuck on a double-sided tape (white elements, under the device in Figure 2 ) and additionally secured by a black tape from the top (stuck to the tank and the frame elements). Measurements were carried out to compare one with the braking parameters which is the average total deceleration: The formula for the mean fully developed deceleration is an model auxiliary, because the value of this parameter can be read directly from the measurement device after carried out a series of measurements Using the supplied software can be synchronized all attempts and send them from device to your computer. This makes it possible to observe any changes during braking on a computer monitor.
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Research on braking deceleration of the motorcycle were carried out on different road surfaces:
smooth, wet (C2).
In order to compare the measurements made during the braking of the motorcycle on different road surfaces, as a result of the maximum delay has been adopted the best result from the series -as 100%. On the basis of the best results were calculated average delay of other results using different brakes, with additional ballast or changing the nominal pressure in the wheels. Has been then calculated the difference between the results.
The order of actions during the series of measurements were as follows: ameasurement device calibration, aadjusting the pressure in the front wheel, abringing the motorcycle up to the initial value of the measurement speed (V1), ause of the brake / brakes, atotal deceleration of the motorcycle, acopying data from the measuring device to the computer.
All measurements were made on a straight stretch of road, and the process began at the moment of achieving the desired speed. As a result of driving without a gear, have been eliminated additional resistance associated with the inhibition of the engine, so that the measurements are more reliable.
Experiment results
The first stage of the research was carried out on a road section (A) of the asphalt surface, undamaged, flat, dry ( figure 3) . Tables 3-7 shows the results measured on a section of road (A). The maximum total deceleration have been obtained from all the trials on four different surfaces and shown in Figure 4 . The delay of 10,36 [m/s 2 ], which is the best result was achieved, interestingly The driver and passenger + front brake 9,77 10,12 9,99 The driver and passenger + front brake 9,56 9,79 10,19
Fig. 2: Section of the road (A).
using only the front brake. Huge importance was very good adhesion of the road surface. For comparison, Figure 5 shows the best result obtained at full load (driver + passenger). Score 10,36 [m/s 2 ] is about 11% better than the value obtained, together with the passenger (9,22 [m/s 2 ]). It is often said about the tragic accidents of motorcyclists traveling together with a passenger. How does it happen that the motorcyclist with several years of experience suddenly has an accident, though he had never been in a collision? Now, the previously mentioned 11% may be the best reason, since the braking distance is extended by several decisive meters. Average total delay that can be achieved using only the rear brake shown in Figures 6 (3 Inhibiting only the foot brake (rear brake actuated by the foot, located on the right side of the motorcycle) with good adhesion, an important role is played by the mass of the motorcycle with crew. Increasing the weight on the axle on which the brake is used, is obtained by 18,2% higher total average of delay (Table 5 ) than without the increased weight. Focusing on the fact that each meter is important, it is better to travel with a passenger while emergency braking only with the rear brake.
The second section of the road on which the measurements were carried out was the road with the gravel surface (figure 8). Due to very difficult test conditions on that surface, the measurements were carried out for the speed of 30 and 40 [km/h], using the front brake and the nominal pressure occurring in the wheels. The results are summarized in Table 8 . Waveform in Figure 9 has a quite turbulent . On a more balanced process shown in Figure 10 had an impact greater stability of the motorcycle resulting from a larger load. The percentage difference between the results obtained (Table 8) Better sense of front wheel slippage while driving without additional load enables immediate correction of the braking force by decreasing or increasing the pressure on the brake lever. As a result, the tire does not slip.
The third section, on which the measurements were carried out was the asphalt road with flat, dry and smooth surface ( figure 11 ). Comparing the road surface (A) and (C1), the section (A) has a surface having an apparent porosity (coefficient of adhesion approx. 1.0), while the section (C1) has a smooth surface (coefficient of adhesion approx. 0.7).
In Tables 9 and 10 summarizes the results measured on a section of road (C1).
In the figures 12 (am = 7,40 [m/s 2 ]) and 13 (am = 6,55 [m/s 2 ])are shown an example waveforms obtained braking deceleration, with different way of inhibiting the motorcycle -the front brake or the front and rear. When using only the front brake achieved waveform of braking deceleration is more turbulent in nature, than using both brakes front and rear. The additional use of the second brake (in Fig. 11 : Section of the road (C1). addition to the brake -the front) results in a more stable braking process but may not always moves to a better result of the total average delay. Motorcyclist under the stress caused by sudden braking is not able to precisely control the two brakes simultaneously. Most often it looks like that, during the use of the second brake, the first is gently, "absolved". Properly trained and experienced drivers definitely prefer to use only one brake, which is the front brake. The last phase of measurements was made on the road (C1) but with a wet surface (C2). Values of average total delays are very small, what was the result of the smooth and wet surface. The results are only slightly better than the average values of braking on gravel roads. It is noteworthy that the value of delays set out in this stage of research, often are found in everyday driving -the bad weather conditions caused by falling rain, and poor quality of the road surface. Tables 11 and 12 summarize the results obtained for the road (C2). In the case of measurements on a wet surface large role is played by an additional use of the rear brake. For researches conducted in dry conditions, the use of an additional rear brake caused getting worse results. On Figure 14 ] in relation to trials involving only the front brake. Can be seen here that in the wet surface it is worth to use an additional brake, which complements the basic brake. In both figures it is worth noting a significant increase in braking power in the final phase of the whole process. It is the result of a sharp braking at low speed. Such a significant increase in force value is not possible in the initial stage of inhibiting even at the asphalt road with the largest coefficient of adhesion. This is because, at the beginning of inhibiting motorcyclist is not able to assess what the real adhesion is and is forced with moderate force to grab the front brake levers. The consequence of a sharp initial braking on wet surfaces could lead to a slippage of the front wheel, which could be a consequence of an accident. The obtained percentage difference between the averages results of the total braking deceleration is in favor of trials in which were used both brakes. Result 23,2% requires no additional comment.
It is worth also to pay attention to the comparison of results obtained during the measurement in the wet, with an additional reduced pressure in the front wheel -tables 13 and 14. pressure in the front wheel. Figure 17 shows that the curve with the chart in the middle of range clearly "writhe". This behaviour is caused by periodic slippage of the front wheel. As a result of the braking, with a substantial reduction in pressure, the tire is deformed (under the force the tire adheres with greater surface to the wet road). The obtained average value of deceleration is considerably greater in the case shown in Figure  16 because the pressure in the tire is closer to the nominal value, allowing the tire to behave almost like with the proper pressure. The obtained difference between the presented trials is up 27,4%.
Conclusions
On the world's roads every year is recorded an increase in the number of vehicles. This has adverse effects, for example in the form of a negative impact on the environment or the increased number of road accidents. All over the world work is underway in order to limit or prevent any type of negative effects of this state of affairs [3-5, 8, 12, 16, 20] . By analyzing traffic accidents involving motorcyclists can be seen that some of them could have been avoided if they were attended by more experienced drivers.
The braking system of motorcycle and its construction must deal effectively with the existing conflict -between the desire to possibly the most effective braking and driving stability. Two factors affecting the maintenance of the balance by riding a motorcycle are the force of inertia and the gyroscopic forces generated by spinning wheels. In maintaining the balance help spinning wheels of motorcycle. They generate a stabilizing gyro force which counteracts the movement of the wheel in a horizontal or vertical deviation. If this stabilizing is interrupted by brief, excessively heavy braking, with the occurrence of tendency to blocking of one wheel, may result in loss stability and usually leads to the inclination of the vehicle. Since the occurrence of skidding over-braked of the front wheel, the component of the centrifugal force decreases, which favors further tilting of the vehicle. Prevent to this tendency can only occurrence of strong lateral force or lateral adhesion, which cannot be achieved even when the wheel is not completely inhibited. This is one of the most common reasons for overturning the motorcyclists [7, 10, 11, [17] [18] [19] .
As in the case of a passenger car, the surface of contact of the tire with the road must move all the forces associated with delay of inhibiting the motorcycle. The main difference is that the centre of mass for the motorcycle is in the plane of the wheels. The size of the normal force acting on the point of contact patch is dependent on the distance of the centre of mass to the front and rear axles. Unfortunately, in the case of a motorcycle, the centre of mass relative to the wheel base is twice higher than in the case of a passenger car. The result is a situation arising in which the force resulting from a delay applied to the centre of mass of the motorcycle, causes additional burden on the front wheel and unburden on the rear wheel at the same time. Therefore, in case of emergency braking, the motorcycle tends to detach the rear wheel from the road surface (in particular for one person driving). The impact of this phenomenon has also the size and kind of the tires [7, 10, 11, [17] [18] [19] .
The 
Acknowledgements
Scientific work financed from the funds of the Ministry of Science and Higher Education. 
References and Notes

